Selective blockade by scopolamine of synaptic responses in cat's caudate nucleus and its modification by lesions of the substantia nigra.
Because it is commonly believed that acetylcholine is a synaptic transmitter in the caudate nucleus and that the reduction of striatal biogenic amines in Parkinson's disease leads to acetylcholine supersensitivity in the caudate nucleus, we investigated the effects of the muscarinic blocking agent scopolamine on synaptic responses of neurons in the intact feline caudate nucleus and in the caudate nucleus depleted of dopamine by long-standing nigrostriatal lesions. In the intact caudate nucleus, micro-iontophoretic application of scopolamine selectively blocked the neuronal responses to stimulation of the caudate nucleus near the recording site without affecting the responses to stimulation of the sensorimotor cortex or the substantia nigra in the same fashion. This suggests that acetylcholine is a synaptic transmitter of caudate interneurons. Responses to thalamic stimuli were also blocked by scopolamine, suggesting that acetylcholine may be a transmitter of thalamic afferents although the course of these afferents is unclear. In the dopamine-depleted caudate nucleus scopolamine was more effective than in the intact caudate nucleus blocking the neuronal responses to stimulation of the caudate nucleus. This greater blocking effect by scopolamine suggests an increased effect of endogenous acetylcholine in this response and supports previous observations of an increased excitatory effect of iontophoretic acetylcholine in the dopamine-depleted caudate nucleus. These results suggest that the acetylcholine supersensitivity which follows nigrostriatal degeneration may be due to increased effectiveness of synaptic transmission by cholinergic interneurons in the caudate nucleus.